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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )[X] Responsive to communication(s) filed on 09 August 2004 . 
2a)Q This action is FINAL. 2b)[X] This action is non-final. 

3) Q Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) [x] Claim(s) 1-3,5-12 and 14-20 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) [X] Claim(s) 1-3,5-12 and 14-20 is/are rejected. 

7) Q Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) [X] The specification is objected to by the Examiner. 

10)13 The drawing(s) filed on 09 August 2004 is/are: a)D accepted or b)[X] objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121(d). 
1 1 )D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

1 2)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 
a)D All b)Q Some * c)D None of: 

1 0 Certified copies of the priority documents have been received. 

20 Certified copies of the priority documents have been received in Application No. . 

3-D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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3) [X] Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5 ) □ Notice of Informal Patent Application (PTO-152) 

Paper No(s)/Mail Date 8/24/04:8/14/03 . 6) [X] Other: attached sequence report . 
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DETAILED ACTION 

Continued Examination Under 37 CFR LI 14 

A request for continued examination under 37 CFR LI 14, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR LI 14. Applicant's submission filed on 6/07/2004 has been entered. 

Rejection of Claims 1-3, 5-12 and 14-20 under 35 U.S.C. 1 12 first paragraph, NEW 
MATTER, is withdrawn in view of Applicant's amendments and arguments. 

Rejection of Claims 1-3, 5-12 and 14-20 under 35 U.S.C. 112 first paragraph, written 
description and enablement, is withdrawn in view of Applicant's amendments and arguments. 

Rejection of Claims 1-3, 5-12 and 14-20 under 35 U.S.C 102(e) is withdrawn in view of 
Applicant's amendments and arguments. 

Rejection of Claims 1-3, 5-1 1 and 14-20 under 35 U.S.C. 103(a) is withdrawn in view of 
Applicant's amendments and arguments. 

The objection to the specification as missing sequence identifiers is withdrawn in view of 
Applicant's amendments. 

Claims 1-3, 5-12 and 14-20 are pending and examined. 

Priority 

Applicant has not complied with one or more conditions for receiving the benefit of an 
earlier filing date under 35 U.S.C. 1 19(e) as follows: 
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An application in which the benefits of an earlier application are desired must contain a 
specific reference to the prior application(s) in the first sentence of the specification or in an 
application data sheet (37 CFR 1.78(a)(2) and (a)(5)). The specific reference to any prior 
nonprovisional application must include the relationship (i.e., continuation, divisional, or 
continuation-in-part) between the applications except when the reference is to a prior application 
of a CPA assigned the same application number. In the first sentence of the specification, 
Applicant has not indicated that U.S. 09/478,567 is a divisional of U.S. 08/988,01 5 filed 
12/10/1997. Appropriate correction is required. 

Information Disclosure Statement 

Applicants IDS submitted 8/14/2003 and 8/24/2004 have been reviewed and signed by 
the Examiner. 

Drawings 

The drawings were received on 8/09/2004. These drawings are not acceptable. Figures 
1 A and IB contain shading that blurs the lettering. Appropriate correction is required. 

Specification 

The specification is objected to for the following typographical errors: 

1) on page 8, line 14, the following is a typographical error "5D-3D" 

2) on page 18, line 4, Figure 1 is described as having "blue" color, but the figure is in 
black and white. 

3) on page 21, line 8, the following is a typographical error "37DC" 

4) on page 21, line 1 1, the following is a typographical error "30DC". 
Appropriate correction is required. 
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Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1-3, 5-12 and 14-20 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

Applicant broadly claims an isolated nucleic acid encoding an engineered VSPa or VSPp 
protein of unspecified source and sequence identity having an altered amino acid composition 
comprising an increase in the essential amino acid composition to at least 5% that binds to at 
least one antibody, monoclonal antibody, antibody fragment, or protein which binds to the native 
form of VSPa or VSPp and plants transformed therewith. 

Applicant describes methionine enriched VSPjS variants, VSP/310 (SEQ ID NO: 8), 
VSP/320 (SEQ ID NO: 9), and VSP/330 (SEQ ID NO: 10) limited to alterations of specific amino 
acid positions; wild type VSP£ and VSPa from soybean (SEQ ID NO: 1 and SEQ ID NO: 2); an 
acid phosphatase from tomato (SEQ ID NO: 3) and a pod storage protein PSP from Phaseolis 
vulgaris (SEQ ID NO: 4); and VSP from Arabidopsis (SEQ ID NO: 5-7). 

Applicant does not describe an engineered VSPa or VSPp protein having an altered 
amino acid composition comprising an increase to at least 5% in the essential amino acid 
composition of any number of essential amino acids other than VSP/310 (SEQ ID NO: 8), 
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VSP/320 (SEQ ID NO: 9), and VSP/330 (SEQ ID NO: 10), and that binds to at least one antibody, 
monoclonal antibody, antibody fragment, or protein which also binds to the native form of VSPot 
or VSP(3 other than VSPjSlO (SEQ ID NO: 8) comprising an increase in the methionine content 
of native VSP/5 to at least 21 of 218 amino acids or 9.6% of the total. 

The Federal Circuit has recently clarified the application of the written description 
requirement to inventions in the field of biotechnology. The court stated that, "A description of a 
genus of cDNAs may be achieved by means of a recitation of a representative number of 
cDNAs, defined by nucleotide sequence, falling within the scope of the genus or of a recitation 
of structural features common to members of the genus, which features constitute a substantial 
portion of the genus." See University of California v. Eli Lilly and Co,, 1 1 9 F.3d 1 559; 43 
USPQ2d 1398, 1406 (Fed. Cir. 1997). 

Applicants fail to describe a representative number of VSPa or VSP(3 proteins having an 
altered amino acid composition comprising an increase in the essential amino acid composition 
of any number of essential amino acids to at least 5% that binds to at least one antibody, 
monoclonal antibody, antibody fragment, or protein which also binds to the native form of VSPa 
or VSP(3. Applicants only describe VSPjfflO (SEQ ID NO: 8) limited to alterations of specific 
amino acid positions in VSP/3 from soybean. Furthermore, Applicants fail to describe structural 
features common to members of the claimed genus of nucleic acid sequence encoding VSPa or 
VSPP proteins having at least 5% increase in essential amino acid content and that bind to at 
least one antibody, monoclonal antibody, antibody fragment, or protein which also binds to the 
native form of VSPa or VSPp. Hence, Applicants fail to meet either prong of the two-prong test 
set forth by Eli Lilly. 
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Furthermore, given the lack of description of the necessary elements essential for VSPa 
or VSPP proteins having at least 5% increase in essential amino acid content that bind to at least 
one antibody, monoclonal antibody, antibody fragment, or protein which also binds to the native 
form of VSPa or VSP(5, it remains unclear what features identify the broadly claimed genus. 
Since the genus of VSPa or VSPp proteins having at least 5% increase in essential amino acid 
content that bind to at least one antibody, monoclonal antibody, antibody fragment, or protein 
which also binds to the native form of VSPa or VSPP has not been described by specific 
structural features, the specification fails to provide an adequate written description to support 
the breath of the claims. 

Claims 1-3, 5-12 and 14-20 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for methionine enriched VSP0 variants, VSP/310 (SEQ ID 
NO: 8), VSP/320 (SEQ ID NO: 9), and VSP/530 (SEQ ID NO: 10) limited to alterations of 
specific amino acid positions in VSP/3 and for analogous methionine enriched variants in the 
VSPa isoform, that bind native VSPa or VSPP or an antibody specific for native VSPa or VSPp, 
and plants transformed therewith, does not reasonably provide enablement for any engineered 
VSPa or VSPP protein having altered amino acid composition comprising any number of 
substitutions at any position within the structure of the native VSPa or VSPP protein resulting in 
increases in any number of essential amino acids to at least 5% VSPa or VSPp that bind to at 
least one antibody, monoclonal antibody, antibody fragment, or protein which also binds to the 
native form of VSPa or VSPp. The specification does not enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make or use the invention 
commensurate in scope with these claims. 
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The claimed invention is not supported by an enabling disclosure taking into account the 
Wands factors. In re Wands, 858/F.2d 731, 8 USPQ2d 1400 (Fed. Cir. 1988). /// re Wands lists 
a number of factors for determining whether or not undue experimentation would be required by 
one skilled in the art to make and/or use the invention. These factors are: the quantity of 
experimentation necessary, the amount of direction or guidance presented, the presence or 
absence of working examples of the invention, the nature of the invention, the state of the prior 
art, the relative skill of those in the art, the predictability or unpredictability of the art, and the 
breadth of the claim. 

Applicant broadly claims an isolated nucleic acid encoding an engineered VSPa or VSP(3 
protein of unspecified source and sequence identity having an altered amino acid composition 
comprising an increase in the essential amino acid composition to at least 5% that binds to at 
least one antibody, monoclonal antibody, antibody fragment, or protein which binds to the native 
form of VSPa or VSPfS and plants transformed therewith. 

Applicant teaches proposed methionine enriched soybean VSP/3 variants, VSPjSlO (SEQ 
ID NO: 8), VSP/320 (SEQ ID NO: 9), and VSP/330 (SEQ ID NO: 10) limited to methionine 
substitutions at specific amino acid positions in soybean VSP/? (SEQ ID NO: 1) based on 
mutational analysis of VSP/3, secondary structure prediction of the outer surface protein 
turns/loops of VSP/3 tolerant of amino acid substitutions, and conserved amino acid residues 
within VSP homologues from Arabidopsis (SEQ ID NO: 5-7) and closely related tomato acid 
phosphatase (SEQ ID NO: 3) and Phaseolus vulgaris pod storage protein PSP (SEQ ID NO: 4) 
when compared to VSP/? from soybean (specification, pages 13-19 and Figures 1 A, 1 B and 2); a 
strategy for isolating correctly folded methionine enriched variants of VSPjS by testing for 
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binding to a VSP/? specific monoclonal antibody (specification, pages 19-22); and methionine 
enriched variant VSP/310 (SEQ ID NO: 8) comprising an increase in the methionine content of 
native VSP/3 to at least 21 of 21 8 amino acids or 9.6% of the total, binding to wild type VSP/3 
specific monoclonal antibodies (page 19). 

Applicant does not teach an isolated nucleic acid encoding an engineered VSPa or VSPJ3 
protein having altered amino acid composition comprising any number of increases in any 
essential amino acids to at least 5%, which comprises increases up to 100%, other than the 
nucleic acid encoding the engineered VSP variants VSPjSlO, VSP/320, and VSP/330; binding to at 
least one antibody, monoclonal antibody, antibody fragment, or protein, which binds to the 
native form of a VSPa or VSP(3 protein and plants transformed thereof other than the nucleic 
acid encoding the engineered VSP variant VSP/310. 

The state-of-the-art is such that one of skill in the art cannot predict whether all or a 
majority of the residues, or which particular combination of amino acids residues of a protein 
would tolerate substitution of an essential amino acid or of a methionine to at least 20% content 
of total amino acids without rigorous trial and error experimental testing. The unpredictability 
arises from structural constraints that would reduce or eliminate the proteins stability, and hence 
eliminate the ability to bind to the native protein, given that the native protein binds to itself or a 
related native isoform, or to an antibody raised against the native protein (Jaynes J.M. 
Proceedings of Alltech's 10 th Annual Symposium, Lexington KY May 1994, pp. 129-153; see 
page 138 second full paragraph). 

Given the lack of guidance in the instant specification, undue trial and error 
experimentation would be required for one of ordinary skill in the art to make a myriad of 
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essential amino acid or methionine substitutions into any or all amino acid positions in the 
sequence of a VSPa or VSPp protein from soybean or any non-exemplified VSPa or VSPP 
protein, in order to increase the essential amino acid content to at least 5% or increase the 
methionine content to at least 10% or 20%, and test for binding of the engineered protein to any 
protein that binds the native VSPa or VSP(3 protein or for binding to any antibody that binds the 
native VSPa or VSPP protein. 

Therefore, given the breadth of the claims; the lack of guidance and working examples; 
the unpredictability in the art; and the state-of-the-art as discussed above, undue experimentation 
would be required to practice the claimed invention, and therefore the invention is not enabled 
throughout the broad scope of the claims. 

Claim Rejections - 35 USC § J 03 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-3, 5-12 and 14-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Staswick P. The Plant Cell, January 1990; Vol. 2, pp. 1-6 in view of Dyer J.M. et al Journal 
of Protein Chemistry, 1995; Vol 14, No. 8, pp. 665-678. 

The claims are broadly drawn to an isolated polynucleotide encoding any VSPa or VSPp 
protein engineered to have an increase in essential amino acid content to at least 5% that binds to 
at least one antibody, monoclonal antibody, antibody fragment, or protein which binds to the 
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native form of VSPa or VSPp, and transformed plants and seeds comprising the engineered 
VSPa or VSPP sequence. 

Staswick teaches that VSPa and VSPp cDNA and protein sequences from soybean are 
known in the art; that VSP antisera cross react with specific leaf proteins in several leguminous 
species (page 4, column 2 3 rd paragraph); and teaches that VSP subunits bind to each other as a 
dimer (page 1 column 2 lines 7-11); and suggests engineering VSPa and VSPp protein 
sequences from soybean to increase the availability of nitrogen and sulfur precursors for seed 
protein synthesis in transgenic plants (see page 4, beginning in the fourth line from the end of 
column 2 to page 5 column 1 , line 1 8). 

Staswick does not teach enrichment of essential amino acid content or methionine content 
to at least 5%, 10% or 20% by engineering amino acid substitutions into a plant storage protein, 
that binds to at least one antibody, monoclonal antibody, antibody fragment, or protein which 
binds to the native form of VSPa or VSP(3, or transformation of legumes or cereals with 
modified VSP proteins thereof. 

Dyer teaches increasing essential amino acid content by substitution of the essential 
amino acid methionine for genetically variant hydrophobic residues in the (3-barrels and loop 
structures of phaseolin, a seed storage protein from the common bean, wherein the protein 
maintains its' structural integrity (see Abstract page 665; page 667 next to last line at end of 
column 1 to line 18 of column 2; and page 670, beginning with Results in column 1 to column 2 
of page 670, line 7), an increase in the content of methionine to 23 of 397 total amino acids, 
increasing essential amino acid content to at least 5% (see page 667, column 2 line 17 and page 
674, pMal-PF17 in Table 1); and that legume storage proteins are deficient in methionine and 
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tryptophan and cereal storage proteins are devoid of lysine and threonine and transformation is a 
feasible approach to increasing essential amino acid content (page 665 column 2 lines 2-15). 

It would have been obvious to modify the invention of Staswick by substituting the 
essential amino acid methionine for hydrophobic residues as taught by Dyer to increase the 
essential amino acid content or methionine content of VSPa and VSP(3 from soybean to at least 
5%, 1 0% or 20%. One of skill in the art would have been motivated by the teachings of 
Staswick, that VSP(3 from soybean has a hydrophobic amino acid content comprising at least 
20% of the total amino acid composition, a lysine content of at least 6.88% (15 of 218 amino 
acids); that the VSPp and VSPa protein could be isolated and antisera comprising antibodies 
raised against VSPp and VSPa would bind to other plant vegetative proteins; that the VSPa and 
VSPP subunits bind each other to form a dimer; and by the teachings of Dyer that the sulfur 
containing essential amino acid methionine could be substituted for a variety of hydrophobic 
residues of a plant storage protein and that the engineered protein could maintain its' structural 
integrity after an increase in in essential amino acid or methionine content to at least 5%, that 
engineering vegetative storage proteins (i.e. VSPa and VSPP) would be a valuable tool for 
engineering increases in essential amino acid or methionine content by plant transformation in 
leguminous plants, such as soybean, generally deficient in methionine and tryptophan and cereal 
plants, such as maize, devoid of lysine and threonine; and that one of skill in the art would have a 
reasonable expectation of success of increasing essential amino acid content of any VSPa and 
VSPP protein and having it bind a native VSP specific antibody given the success of Dyer of 
substituting in methionine for hydrophobic amino acids and thereby increasing the essential 
amino acid methionine content of phaseolin to at least 5% and maintaining structural stability; 
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and by the large number of hydrophobic residues available for substitution in either VSPa and 
VSPP from soybean allowing further increases in the methionine content to at least 10% or at 
least 20%; and have a reasonable expectation of success of engineering any native VSP proteins, 
to have an increase in essential amino acid content to at least 5% that binds to at least one 
antibody, monoclonal antibody, antibody fragment, or protein which binds to the native form of 
VSPa or VSPp, because the native VSP proteins from soybean, taught by Staswick, already 
comprise an essential amino acid content of at least 40.82% (89 of 218 amino acids, wherein 
essential amino acids are defined on page 5 of the specification as methionine, tryptophan, 
lysine, valine, phenylalanine, isoleucine, threonine and cysteine); a lysine content of at least 
6.88%(15 of 21 8 amino acids); a hydrophobic amino acid content comprising more than 20% of 
the total amino acid composition, and thus provides a native VSP model for engineering any 
VSPa and VSP(3 protein having less than 5% or 10% essential amino acid content to increase 
essential amino acid content to at least 5% or 10% essential amino acid content or to at least 5% 
lysine, or to at least 10% or 20% methionine content; and that one of skill in the art would have a 
reasonable expectation of success in raising antibodies against a native VSP and of transforming 
soybean and maize. 

All claims are rejected. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Russell Kallis whose telephone number is (571) 272-0798. The 
examiner can normally be reached on M-F 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amy Nelson can be reached on (571) 272-0804. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Russell Kallis Ph.D. 
October 6, 2004 
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